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Abstract: This case study summarizes the development of a self-administered behavioral intervention for positive emotion regulation (PER) that gives users the freedom
to choose their own positive behaviors. In contrast to the predominant practice of prescribing positive behaviors (e.g., “keep a gratitude journal”), we explore whether – and
how – open-ended instructions could permit users to self-select such behaviors themselves. Employing a research-through-design approach over 4 iterations, our product
interactions utilize ambiguous prompts (e.g., ‘secret dance’ and ‘bring light’) intended
to inspire users to first envision and then perform self-selected, positive behaviors during their day-to-day lives. The authors engage in self-reflective exercises and/or collect
user feedback with each iteration to inform purposeful design choices intended to enhance user autonomy, interest, and subjective well-being. The case study concludes
with a discussion of process-focused lessons for designers along with future research
directions for enhancing user autonomy in PER-focused behavioral interventions.
Keywords: user autonomy; directional ambiguity; subjective well-being; positive emotion
regulation

1. Introduction
Positive Emotion Regulation (PER) is a key concept in the field of positive psychology (Gross,
1998; Quoidbach, Mikolajczak, & Gross, 2015; Nels, Quoidbach, Hansenne, & Mikolajczak,
2011). The ability to up-regulate one’s positive emotions by, for example, being present,
sharing positive experiences with others, and looking forward to positive events (Bryant and
Verhoff, 2007) can nurture adaptive outcomes such as sustained well-being (Quoidbach,
Berry, Hansenne, & Mikolajczak, 2010) and increased resilience to stressors (Appleton & Kubansky, 2014; Tugade & Fredrickson, 2007; Troy, Wilhelm, Shallcross, & Mauss, 2010; Gross,
2001). However, not everyone can effectively self-regulate positive emotions (BlanchardFields, Stein, & Watson, 2004; Larcom & Isaacowitz, 2009) and some individuals with a lack
of PER ability may benefit from behavioral interventions (Wilson and Cash, 2000), many of
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which prescribe specific behaviors (e.g., “go for a nature walk, then take a shower”). While
prescribed activities can facilitate PER for some individuals (Lyubomirsky & Layous, 2013), it
may also be valuable to explore designed interactions that permit users to self-select their
own positive behaviors. Such an approach may increase users’ sense of autonomy, an important basic psychological need (Ford & Nichols, 1987), and may furthermore give individuals the freedom to choose activities that suit their lifestyle, personality, and resources
(Schueller, 2011).
In the current case study, we employ a research-through-design (RtD; Zimmerman et al.,
2010) approach and utilize directional ambiguity (i.e., providing users with non-specific instructions; Boon, Rozendaal, and Stappers, 2018) to inspire users to self-select positive behaviors. Throughout the RtD process, we investigate the following questions:
1. Question 1: How can design support positive emotion regulation?
2. Question 2: How can design inspire users to self-select positive behaviors?
3. Question 3: How can directional ambiguity enhance user autonomy?
Because employing directional ambiguity may be a novel concept to some readers, we
document our design research methods, sharing lessons from each iteration cycle. We
hope to empower designers to make deliberate design decisions that could assist users
in practicing PER techniques while also honoring their need for autonomy.

1.1 Designing behavioral interventions that support positive emotion regulation
To meet the need for interactive experiences that model PER techniques, some interdisciplinary designers have developed self-administered behavioral interventions to support users’
subjective well-being (e.g., Lu & Roto, 2015; Li, Hao, & Yoon, 2020; Desmet & Sääksjärvi,
2016; Schueller, Muñoz, & Mohr, 2013). Designers of such interventions sometimes focus on
digitally-mediated experiences (e.g., Headspace, 2021), with a sub-group of designers creating tangible artifacts that prescribe positive behaviors, thus supporting users’ subjective
well-being (e.g., Desmet & Sääksjärvi, 2016).

1.2 The value of user autonomy in behavioral interventions
Regarding the definition of autonomy assumed in this paper, we intend the meaning: "one’s
desire to be free to make [their] own choices” (Ford & Nichols, 1987) and “feeling agency,
acting in accordance with one’s goals and values” (Ryan et al., 2013). While it may be challenging to enhance user autonomy in the context of behavioral interventions, it may also be
worthwhile. For example, researchers who examine positive activities and subjective wellbeing have found that randomly assigning participants to pre-determined activities led to
lower self-reported well-being than assigning participants to perform activities that fit with
their stated preferences (Schueller, 2011). In addition, theoretical models suggest that basic
psychological needs, including autonomy, likely mediate the relationship between positive
activities and subjective well-being (Lyubomirsky & Layous, 2013).
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1.3 Employing directional ambiguity to increase user autonomy
In recent years, a team of designers demonstrated that open-ended instructions (i.e., directional ambiguity) could successfully lead to the designers’ intended behavioral outcomes in
the case of a hospital play area (Boon, Rozendaal, and Stappers, 2018). Inspired by the notion of employing directional ambiguity to enhance user autonomy, our team developed
four iterations of a PER-focused behavioral intervention. Our prototypes present openended prompts (e.g., “bring light”) with instructions to perform any activity users believe will
fulfil the prompt to their own satisfaction (e.g., pick wildflowers for their kitchen table; go
for a nature walk; call a friend; donate to charity).

1.4 the structure and methods of this case study
As mentioned above, we followed a RtD approach with iterative prototyping to address our
research questions. Each of the 4 iteration cycles yielded insights that informed our subsequent design choices. We discuss the strengths and weaknesses of each prototype vis-à-vis
our stated research questions, and, to that end, a variety of methods are used to gauge the
relative effectiveness of each iteration as a PER-focused behavioral intervention. For example, in the case of the first prototype, the diversity of users’ self-reported positive behaviors
serves as a rough measure of user autonomy (i.e., because it gauges users’ freedom to perform different behaviors). For the second prototype, the authors engaged in self-reflective
exercises (Pedgley, 2007) to evaluate its autonomy-supporting characteristics (e.g., portability). The third prototype featured a robust end-user study that includes a self-report measure of users’ perceived autonomy. The fourth prototype, which has yet to be tested with
end-users, was preliminarily evaluated by the authors using self-reflective exercises. The final prototype, called Unblock, is shown in Figure 1.

Figure 1. Interaction with Unblock: Users receive ambiguous prompts on a small digital display screen
(center image), then choose to customize the product’s surfaces (left image) and self-select
a positive activity in response to the prompt (right image).

We focused on emerging adults as end-users. Emerging adulthood is a period between the
late teens and late twenties in contemporary industrialized countries, characterized by identity exploration, instability, and self-focusing (Arnett et al., 2014). Research has found large
increases in several adverse mental health metrics among U.S. emerging adults between
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2011 and 2018, including anxiety, depression, and suicidal ideation (Duffy et al., 2019). Research has also shown that emerging adults have a lack of PER skills in handling everyday experiences (Blanchard-Fields, Stein, & Watson, 2004; Scheibe & Blanchard-Fields, 2009). Further, traditional interventions have not been well received due to stigma, lack of awareness,
and threats to users’ autonomy because of seeking care (Park et al., 2020; Walker et al.,
2015).

2. Formulating ambiguous prompts to support user autonomy
The first step in developing ambiguous prompts was to determine what criteria the prompts
should meet. The first author determined that the ambiguous prompts should allow for ease
and flexibility in terms of users’ behavioral interpretations while also inspiring emotionally
‘positive’ thoughts. Thus, 4 goals guided the ambiguous prompts’ formulation, namely that
they should be:
1. Goal 1: Concise
2. Goal 2: Open-ended
3. Goal 3: Perceived to be ‘positive’
4. Goal 4: Easily interpretable through action
A ‘first generation’ of 42 prompt candidates was written by the first author and informally
screened during a preceding exploratory study (Faulk, Dewey, Oluwadairo, Aguiar, and Yoon,
2019). The first generation of prompts was integrated into the first and second prototypes of
the current case study (see sections 3.2 and 3.3) while a ‘second generation’ of prompts was
systematically evaluated for use in the third and fourth prototypes. Our ‘second generation’
prompt development process is described below.
To develop a second generation of prompt candidates, the first author hosted a group brainstorming workshop with 6 (3 female) artists. Artists were recruited because of their capacity
to work within creative constraints; however, one limitation of the prompts’ development
process was that most (n=4) of the artists were not members of the target user demographic
(i.e., emerging adults). The brainstorming group generated 33 prompt candidates. When the
new prompt candidates were combined with the first-generation list, a total of 75 prompt
candidates became available for further evaluation. The 75 prompt candidates faced judgement by a convenience sample of judges (N=27; 20 female; median age 35) to assess the degree to which they promoted positive emotions for users while also being easily translatable
into imagined behaviors. Judges provided feedback with an anonymous, online survey. We
acknowledge the median age of the judges falls outside of emerging adulthood. Each prompt
candidate was rated on two 7-point Likert scales of agreement with one question assessing
the prompt’s subjective “difficulty” to interpret, (i.e., “I find it DIFFICULT to imagine an activity that would fulfill this prompt”) and one question regarding its potential promotion of
positive feelings (i.e., “POSITIVE feelings arise because of this prompt”). These questions
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were repeated for each of the 75 prompt candidates and were ordered so that judges’ difficulty ratings would come before their positivity ratings. These subjective ratings served to
narrow the prompt candidates to the most ‘positive’ and ‘least difficult’ alternatives. Once
the prompts’ overall averages were calculated, the 45 most ‘difficult’ candidates were eliminated. Using positivity ratings as a secondary filter, a list of 20 prompts emerged for consideration (see Table 1). On a 7-point scale of low-to-high agreement, these prompt candidates
showed an average positivity rating of 4.81 (SD=0.53) and an average difficulty rating of 2.23
(SD=0.43).
Table 1. The top 20 ambiguous prompt candidates
Thank You
Listen
That was fun
Celebrate
Face to face

Help out
Embrace
Reaching out
Wear it proudly
Going up

Beautiful sight
Show up
Breathe it in
Just because
We got this

Secret dance
Balance
Try it out
Building bridges
Bring light

3. Designing interactive prototypes
A conceptual summary of the four prototypes appears in Table 2. Note that each prototype
lists an ‘iteration purpose’ that guided our design choices.
Table 2. Comparing the four prototype iterations
Prototype

Image

Form Factor

Prompt Interaction
Design

Iteration
Purpose

Opportunities for
Improvement

Future
Memories

Cards within
envelopes

Opening envelopes
to reveal a prompt

Proof of
concept
for using
ambiguous
prompts

Few PER techniques
facilitated; Small number
of prompts; Unvetted
prompts;
Limited interaction
design; Lacking aesthetic
appeal

Future
Memories
2.0

Cylinder with
wooden
“chips”

Removing wooden
‘chips’ with etched
prompts

Improve
interaction
design and
aesthetic
appeal

Few PER techniques
facilitated; Small number
of prompts; Unvetted
prompts; Limited
interaction design
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Revealing
Moments

Scratch-off
poster

Scratching off a
golden area to
reveal a prompt

Incorporate
more PER
techniques
and test
users’
subjective
well-being

Small number of
prompts; Limited
interaction design

Unblock

Cube with
writing
surfaces and
a digital
display

Viewing the digital
prompt display
after manipulating
the cube’s
physical orientation

Improve
interaction
design and
social
facilitation

To be determined

3.1 The first prototype: Future memories
The first prototype, dubbed Future Memories (Faulk, Dewey, Oluwadairo, Aguiar, Yoon,
2020), was a proof-of-concept iteration intended to test whether ambiguous prompts could
inspire users to self-select positive behaviors. In the first prototype, 5 of the ‘first generation’
ambiguous prompts were printed on paper cards and sealed in small envelopes: (see Figure
2).

Figure 2. The first prototype, Future Memories, as presented during the exploratory end-user study.
Paper envelopes with instructions and an ambiguous prompt card (left) were placed within
larger packets (right) to give users several days’ worth of prompts to try.

The interaction involved opening one sealed envelope per day over 5 days with instruction
to act upon the prompt through self-selected, positive activities. The PER technique of positive mental time traveling (PMTT; Bryant and Verhoff, 2007) was incorporated into daily instructions by asking users to vividly imagine what activity they might perform to fulfil the
prompt.
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Five days of exploratory user testing occurred with 6 participants (3 female; aged 20-24) who
shared brief video reflections – analyzed with thematic analysis (Braun & Clarke, 2006) – and
completed online questionnaires with affect-focused measures (e.g., positive and negative
affective scales, PANAS; Watson, Clark, and Tellegen, 1988) The PANAS includes two tenitem scales targeting positive and negative affect, respectively. In a post-study reflection exercise, users recorded 5-minute videos recounting the ‘most interesting’ positive behaviors
they performed over the 5-day period along with the ‘greatest benefit’ from interacting with
the cards. Online PANAS questionnaires were administered before and after the video reflection with a paired sample t-test (two-tailed) indicating a reduction in negative affect
(p=.013) between pre- (Xu =1.75, SD=0.48) and post-reflection means (Xu =1.47, SD=0.39). We
acknowledge the substantial limitations to this evaluation method; however, the results
were considered sufficiently promising as an exploratory outcome. Three out of the five participants expressed enjoyment interacting with the cards, saying it was “fun,” or they
“loved” the experience. Two participants showed little engagement with the intervention,
citing their busy schedules. Participants performed a variety of behaviors in response to the
prompts, for example: “I had a solo dance party in the bathroom stall. It gave me this secret
party that no one knew about but me”; and “I thought about ‘one thing’ I had been meaning
to do all week but had been pushing off, which was reading my book”. A diversity of PER
techniques was demonstrated, including ‘sharing with others’: “I got closer to people that I
wouldn’t have met if I didn’t go on the wine tour”; and ‘being present’, “I was living a lot
more in the moment”. A more thorough description is available in a prior publication (Faulk
et al., 2020).
The proof-of-concept study demonstrated that users could appropriately self-select positive
behaviors in response to ambiguous prompts (e.g., “I put a lot of thought into what I would
be choosing”). The wide variety of positive behaviors performed (e.g., joining a wine tour
with new acquaintances; dancing in bathroom stall) demonstrated some degree of user autonomy. As one user stated, “The single greatest benefit from interacting with these cards
was realizing and remembering throughout the day that I have so much power over my
choices”. It is noteworthy that users’ self-selected, positive behaviors frequently involved
others, highlighting an general value for social connection. A variety of PER techniques (e.g.,
sharing with others, being present, PMTT) were described by users, suggesting that PER
techniques could perhaps be facilitated through product interactions. Weaknesses of the design included: a lack of aesthetic appeal; few design-facilitated PER techniques; a small number of prompts; limited interaction design; and a lack of some prompts’ interpretability
through action (e.g., “The words were somewhat too abstract”). These and other observations informed the next iteration cycle which focused on improving the interaction design
and aesthetic appeal of the intervention.

3.4 Second prototype: Future memories 2.0
The purpose of creating the second prototype, Future Memories 2.0 (see Figure 3) was to
improve the intervention’s interaction design and aesthetic appeal. This prototype featured
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a black cylindrical ‘tower’ containing wooden ‘chips’ with first generation prompts etched
into them. Color-changing lights were integrated into the tower to add visual interest.

Figure 3. The second prototype, Future Memories 2.0. The ambiguous prompts are etched on wooden
‘chips’ (left) that are stacked into a laser-printed ‘tower’ (right). A color-changing light
shines from the top of the tower.

We did not conduct end-user testing for this prototype and instead engaged in informal selfreflection exercises to assess the design’s strengths and weaknesses as an interactive behavioral intervention. The first two authors each interacted with this prototype while considering the following questions:
•

What design features are appealing?

•

Why and how might users interact with this artifact?

•

What could become burdensome (or boring) over time?

•

What could preserve (or obstruct) user autonomy?

•

Where could this artifact be placed in the user’s environment?

•

How might this artifact support positive emotion regulation (even without the
prompts)?

During our self-reflections, we observed the portability of individual chips afforded user autonomy in their portability, however we found the chips to be cumbersome in size and easy
to forget. The light feature on the tower added visual interest but quickly lost its appeal because it did not serve a required purpose. Other weaknesses included its limited design-supported PER techniques and a small number of prompts. While the directional ambiguity of
the prompts helped maintain user autonomy, some of the ‘first generation’ prompts lacked
ease of interpretability through action (e.g., “near or far”). We considered these insights during the next iteration cycle, which focused on improving the designed interaction, ensuring
the prompts’ interpretability, and creating an end-user study.

3.5 The third prototype: Revealing moments
The purpose of the third prototype, Revealing Moments (see Figure 4), was to test whether
it was possible to improve users’ well-being through PER-focused design. It also served to
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further explore the relationships between PER, directional ambiguity, and user autonomy.
For this prototype, an 11x17-inch poster was designed with 8 ‘second generation’ prompts
hidden beneath golden scratch-off areas.

Figure 4. The third prototype, Revealing Moments, was an 11x17-inch scratch-off poster. The poster
featured 8 scratch-off areas for ambiguous prompts along with paragraphs intended to help
users practice strategically-paired PER techniques.

A new set of user instructions was created for the third prototype that featured 1 strategically-paired PER technique for each of the 8 ambiguous prompts (see Faulk & Yoon, 2020 for
pairing details). The instructions broadly framed the experience as a ‘quest’ for opportunities
to perform positive activities while offering limited additional explanation as to the poster’s
purpose; Happiness research suggests that an overt goal of ‘achieving happiness’ can paradoxically make it more elusive (Mauss, Tamir, Anderson, & Savino, 2011). The written elements of the poster followed guidelines intended to support users’ subjective well-being
while also enhancing user autonomy and avoiding the mention of happiness as a goal:
1. Goal 1: Keep the instructions brief
2. Goal 2: Facilitate a variety of positive emotion regulation techniques
3. Goal 3: Avoid unnecessary explanation of the product’s purpose
After a careful consideration of PER techniques (Bryant & Verhoff, 2007), 4 were selected for
facilitation as ‘side quests’ in the context of the intervention: positive mental time travel
(PMTT) (i.e., ‘try to imagine’), sharing with others (i.e., ‘share and celebrate’), being present
(i.e., ‘be here now’), and self-congratulation (i.e., ‘praise yourself’). The first author selected
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these 4 PER techniques based on their ease of incorporation into the intervention and for
their perceived relevance to emerging adults; we acknowledge these selection criteria as
limitations. The PER techniques were communicated to users through short, instructional
paragraphs adapted from Seligman’s (2004) descriptions. In addition, a supplementary instruction page provided further interaction scaffolding for users, giving examples of positive
activities and how to combine them with the PER paragraphs (see Faulk & Yoon, 2020). Below are the four ‘side quests’:
1. Try to imagine, in the most precise way, what actions you might take in relation
to today’s prompt and how they might make you happy. You can imagine all
kinds of positive events, from simple everyday pleasures to very important positive events.
2. Share and celebrate a pleasant experience with others in response to today’s
prompt. Perhaps ask them to join you, or you can retell the experience or
(re)enact it to engage them.
3. Be here now. When you find an action in response to today’s prompt, let yourself become fully immersed in the present pleasant experience. Don’t worry
about what will come next or think about how the situation could be different.
Just enjoy.
4. Praise yourself for making it this far, or for completing a task. Recall how long
you have waited for this moment. Pause to express congratulations to yourself
with today’s action.
In an eight-day, mixed methods, end-user study conducted in the Spring of 2020, 44 participants (75% female; ages 18-24) received a poster along with the supplementary instruction
page. Participants reported their experiences through pre- and post-study questionnaires
that assessed subjective well-being, affective state, perceived stress, perceived autonomy,
and other self-reported experiences. Overall, the results of the user study were promising.
For example, a regression model featuring the flourishing scale (Diener et al., 2010) as a dependent measure showed strong indications of design-mediated subjective well-being (see
Faulk & Yoon, 2020), while the qualitative data – which were analyzed using thematic analysis (Braun & Clarke, 2006) – also showed signs of users’ increases in design-mediated subjective well-being (e.g., “I was having a depression week anyways and this helped a bit”) as well
as a wide variety of design-mediated PER techniques (e.g., “I had a really long conversation
with my cousin who I used to be close with but hadn’t seen in a while, and we’ve been talking
almost every day since!”). Once again, users frequently self-selected socially-oriented positive behaviors in response to the prompts. Some participants stated a desire to see more social facilitation through the artifact.
Participants described a wide range of positive behaviors (e.g., danced with their partner;
called a family member; painted a picture; started learning guitar), signaling some degree of
user autonomy in the activity selection. Users also frequently reported enjoyment in choosing their own behaviors (e.g., “It was kinda [sic] like a game for me to find an activity that
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would fulfill the prompts. I also enjoyed using my creativity to construct the reasoning as to
why a certain action would count as fulfilling the prompt for that day. It gave me something
fun to do in the background of my life”). In quantitative terms, a rough gauge of poster users’
perceived design-mediated autonomy – as assessed by two 5-point, Likert-type questions
adapted from Sheldon and colleagues (2001; e.g., “The prompt interactions have helped me
feel that I can do things my own way” – showed a total combined mean of 7.93 (SD=1.56)
out of 10.
The end-user study showed the impact of the poster in relation to the research questions.
The qualitative and quantitative data indicate that users’ subjective well-being was at least
partially supported by the intervention. User autonomy was also maintained by the intervention as demonstrated by both qualitative and quantitative metrics. PER techniques were
overtly integrated into the interaction design and, perhaps as a result, the diversity of PER
techniques was clearly observed in the qualitative data. Concerning prototype weaknesses:
limitations in the interaction affordances, a lack of social facilitation, and a restricted number of prompts left opportunities for additional development. These considerations were addressed in the fourth iteration which attempted to synthesize the strongest elements of
prior iterations while further extending potential interaction affordances and considering
long-term usage.

3.5 The fourth prototype: Unblock
The purpose of the fourth prototype was to explore how design could support users’ PERmediated well-being through self-selected positive behaviors in response to ambiguous
prompts.

Figure 5. Interaction with the fourth prototype, Unblock. Each side of the cube is blank and allows for
writing with a chalk pen (left). The front-facing side (right) has a centered digital display to
show prompts. The edges are translucent, letting the enclosed lights shine through.

This prototype also extends the interaction affordances for users with the purpose of providing numerous options for users to invent their own interaction scenarios, further increasing
autonomy. The fourth prototype, called Unblock (see Figure 5), is a handheld cube designed
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to fit seamlessly into a variety of spaces (e.g., on a work desk, coffee table, or bedside pedestal). A small, programmable screen displays randomly selected prompts. The exterior surfaces of Unblock function as writing and drawing canvases, reinforcing the product’s customizable nature.
Four of the surrounding sides also feature brief ‘side quest’ instructions (i.e., PER techniques) printed on easily removable stickers (see Section 3.5). Color-changing LEDs and a piezo-electric speaker – both controlled with Arduino – allow for audible feedback while a gyroscope sensor permits feedback to manual orientation. A ball-bearing mechanism integrated into the bottom of the cube affords additional options for manipulation (e.g., spinning the cube to randomize ‘side quests’). A lithium-ion battery enhances autonomy through
portability.

Figure 6. Internal components of the fourth prototype, Unblock, include LED lights, a piezo-electric
speaker, and a gyroscope sensor.

Both social and solitary interactions are supported with Unblock. A small booklet is included
that describes several interaction scenarios developed by the authors. For example, in one
social interaction scenario, the user spins Unblock using its rotatable base, then whichever
‘side quest’ faces the user is assigned to them along with a randomly selected prompt. Unblock easily accommodates up to four users, although larger group variations are also possible.
While the authors have not yet carried out end-user testing with Unblock, the first and second authors have engaged in self-reflective exercises (see Section 3.4) to better understand
the strengths and weaknesses of the design as a PER-focused behavioral intervention. For
example, asking ourselves about why and how users might interact with Unblock led to our
developing some unique interaction scenarios. Weaknesses of the fourth prototype include
a reduced psychological ‘weight’ of the randomly selected prompts, perhaps resulting from
their intangibility. Also, the requirement of electric power may ‘turn off’ some users. Yet, the
flexible design of Unblock may support user autonomy to a greater degree than previous
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prototypes. In addition, the integration of PER-focused ‘side quests’ helps to scaffold users’
practice of PER techniques in addition to their self-selected positive behaviors.

4. Discussion and future work
The authors of this case study have endeavored to demonstrate how the approach of directional ambiguity could be integrated into PER-focused behavioral interventions to support
users’ subjective well-being by scaffolding the up-regulation of their positive emotions while
also honoring users’ autonomy. To this end, we created four iterative prototypes that dispense ambiguous prompts to inspire users to self-select positive behaviors in their day-today lives and then sought to facilitate PER techniques to help users up-regulate their positive
emotions. The culmination of our work led to Unblock, a flexible design that honors user autonomy while providing enough interactive structure to perhaps serve as a PER-focused behavioral intervention for subjective well-being. The qualitative and quantitative outcomes
from our two instances of end-user studies (i.e., prototypes one and three) along with two
self-reflective exercises (i.e., prototypes two and four) helped to inform design decisions between iterative cycles. Preliminary end-user testing suggests that our ambiguous prompts
succeeded in offering sufficient structure for users to interpret into positive actions during
their day-to-day lives. The wide variety of users’ prompt interpretations into positive behaviors supports the notion that entrusting users with autonomy can be a worthwhile approach
for designers of PER-focused behavioral interventions.

4.1 Lessons from the Iterations of Prototype Development
Our journey to developing these four prototypes yielded some lessons to share. Let us begin
by restating our research questions:
•

Question 1: How can design support positive emotion regulation?

•

Question 2: How can design inspire users to self-select positive behaviors?

•

Question 3: How can directional ambiguity enhance user autonomy?

In response to our first research question (i.e., “how can design support positive emotion
regulation?) we discovered that it may be possible to help users up-regulate their positive
emotions by rephrasing the definition of PER techniques as brief instructions (e.g., Section
3.5). Users of prototype three (i.e., Revealing Moments) demonstrated a wide variety of PER
techniques in response to the ‘side quest’ instructions provided by the scratch-off poster.
Further, users’ subjective well-being appeared to benefit from interacting with the third prototype, as seen in the quantitative data of the flourishing scale and in the analysis of the
qualitative data, which are particularly encouraging (see Faulk & Yoon, 2020).
Addressing the second research question (i.e., “how can design inspire users to self-select
positive behaviors?”), we learned that offering ambiguous prompts to users could effectively
inspire self-selected positive behaviors that fit within the scope of the designers’ intended
outcome (i.e., raise positive emotions or increase resilience to negative emotions). The two
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end-user studies confirmed that directional ambiguity succeeded as an effective approach to
inspire users to self-select positive behaviors. Our early end-user testing indicated that the first
two prototypes did not adequately screen the prompts for their interpretability through action,
which led some users to express frustration. The challenge of prompt interpretability through

action was addressed in the third iteration using a systematic prompt screening process.
To the third research question (i.e., “how can directional ambiguity enhance user autonomy?”), we learned that users felt empowered to choose their own positive behaviors (e.g.,
“I have so much power over my choices”) in response to the ambiguous prompts. The quantitative ratings of perceived autonomy in the third prototype pointed towards directional
ambiguity as a useful autonomy-enhancing strategy. Also, we observed that users understood how to apply the ‘quest’-style instructions by identifying opportunities for positive behaviors in their day-to-day lives, however we assume that designing behavioral interventions
with a strong value for user autonomy requires at least some behavioral facilitation on the
part of the designer. In other words, one cannot simply provide a list of ambiguous prompts
without contextualizing the ‘usage guidelines’ in a way that end-users will understand and
enjoy. For this, we recommend that designers involve intended end-users in the process of
conceptualizing the instructions, as proposed by Yoon et al. (2016).
Lastly, in line with Stappers (2007), a RtD approach assisted the authors in uncovering challenges that would have been hard to identify theoretically. Iterative prototyping quickly revealed what ‘worked’ and what did not, along with what features satisfied users’ needs. For
example, users frequently self-selected social activities in response to the prompts and subsequently requested more social affordances in the intervention, a finding that may have
been overlooked without the ability to deploy prototypes for study. User feedback informed
the social interaction scenarios developed for Unblock. In addition, our periodic self-reflective exercises were integral to our RtD process. We cannot help but observe how neatly the
open-ended features of Unblock dovetail with the autonomy-supporting nature of directional ambiguity. Perhaps we would not have arrived at the flexible design of Unblock without asking ourselves self-reflective questions such as those listed in section 3.4.

4.2 Directions for future work
We acknowledge the many limitations of this case study. Our self-reflection approach, enduser studies, and prototypes are preliminary and are intended to inform future work. Future
studies may wish to continue investigating the effectiveness of PER-focused behavioral interventions that emphasize users’ autonomy through directional ambiguity. To test for a possible mediating effect of user autonomy between positive behavior and subjective well-being,
designer-researchers could create a control group that receives prescribed activities and
measure differences in perceived autonomy and subjective well-being as compared with an
experimental group that self-selects positive activities in response to ambiguous prompts.
Additionally, positive emotion regulation interventions may benefit from research into social- versus solitary-facilitating behavioral interventions, tracking relevant personality traits.
In a related line of questioning, research is needed on how person-based characteristics
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(e.g., openness to experience, motivation, etc.) impact user responses to behavioral interventions that rely upon directional ambiguity.

4.3 Conclusion
While the authors do not claim to have fully resolved the design questions posed at the beginning of the project, it is our hope that this case study will highlight the unique opportunities that emerge from enhancing user autonomy in the context of PER-focused behavioral
interventions. In our case study, we have explored how interaction designs using directional
ambiguity could support subjective well-being by encouraging a search for positive behaviors that suit users’ resources, goals, and preferences. We hope that the lessons of this project will benefit others who seek to design experiences that support human subjective wellbeing.
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